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REMARKS / ARGUMENTS 

In response to Examiner's Office Final Office Action dated March 6, 2007, 
rejecting all claims, applicants file this Request for Continued Examination under 37 
CFR § 1 . 1 14 for the present application and offer the enclosed claim amendments and 
responses to Examiner's rejections for allowance of the present claims. 

The Examiner is respectfully requested to contact applicants' attorney after 
Teview of the current claim amendments and responses below, so that an interview 
may be scheduled with the Examiner prior to issuance of the next office action. 

CLAIM OBJECTIONS 

The Examiner has objected to the use of the expression "SiOi/A^Oa ratio" 
in line 8 of claim 1 stating that applicants should replace this expression with the term 
M Si02/Al203 molar ratio" in the claims. 

Applicant's Position 

Per Examiner's request, the term "S1O2/AI2O3 ratio" as used in prior Claim 
1 has been amended to "SiO^/AljOj molar ratio" to clarify its intent. Support for this 
amendment has been provided to the Examiner in applicants' prior Office Action 
response and the associated affidavit, dated December 12, 2006. 

Therefore, applicants respectfully request the Examiner to reconsider and 
withdraw this objection. 

FIRST REJECTION UNDER 35 U.S.C. 103 

The Examiner hits maintained his prior rejection of Claims 1-3 and 7-9 
under 35 U.S.C. 103(a) as being unpatentable over Olson (6,488,741). 
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Examiner's Position 



JUL 0 5 200? 



It is the Examiner's position that Olson discloses a process of selectively 
adsorbing propylene in a mixture of propylcne/propane through the use of zeolites 
having structures of a maximum of 8-mernber tetrahedral rings controlling the 
diffusion rale. Zeolites are those of the CHA (e.g., SSZ-13) and ITE structures. 

It is Examiner's position that although Olson does not disclose a zeolite 
with a silica to alumina molar ratio of greater than 50 but less than 200, that it would 
have been obvious for one to use a zeolite with a SiO^A^Os molar ratio less than 200 
(e.g., 199). 

Applicant's Position 

Applicants have presently amended Claim 1 to require the zeolite used as 
an adsorbent in the process to be a dcaluminated zeolite. Support for this amendment 
may be found in Claim 4 as original submitted. Claim 1 has also been presently 
amended limiting the zeolite as utilized in the process to a "Si02/Al203 molar ratio 
greater than about 80 and less than 1 80". Support for this amendment may be found 
in paragraph [0027] of page 9 of the specification as originally submitted. It is 
applicants 1 position that the claims 1-3 and 7-9 arc not obvious in light of Olson. 



Olson specifically limits the disclosure and claims of the patent to silica to 
alumina ratios of at least 200 (see Olson, column 2, line 60-61 and Claim 1). In fact, 
it is stated in Olson that the zeolite utilized in the process of Olson " must have a Si:Al 
ratio of at least about 200" (column 2, lines 48-49), therefore explicitly teaching away 
from the use of a zeolite with S1O2/AI2O3 molar ratio less than about 200. 

A problem that exists with low silica to alumina ratio zeolites is the fact 
that at low Si02/Al203 ratios (i.e., below 200), very adverse process affects are seen. 
This can be seen in Figure 1 of the present application where a CHA zeolite (here H- 
SSZ-1 3) at low Si0 2 /Al 2 0 3 ratios (S1O2/AI2O3 ratio = 20 in Figure 1 ) results in severe 
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polymerization of the propylene resulting in almost no recovery (i.e., desorption) of 
the desired propylene product. 

In fact, it can be seen in the examples of Olson that zeolites of only 
extremely high SiCVAkO) ratios were tested. In Examples 1-10 only pure silica 
zeolites (S1O2/AI2O3 = infinity) were utilized in the adsorption tests. In the remaining 
Examples 1 1 and 12, an HZSM-5 zeolite with a S1O2/AI2O3 ratio of 3,300 was utilized 
in the adsorption testing of the examples. At lower Si/Al ratios as presently claimed, 
deleterious polymerization effects are encountered with the zeolites of the prior art* 

Olson therefore explicitly limits that the SKVAI2O3 molar ratio of the 
zeolites utilized in his process must be above about 200 and docs not provide a 
solution to the problem of how to utilize a zeolite with a low SiO^AhO* molar Tatio 
in such a process. It is desirable to use a zeolite with a lower SiOi/AhOa molar ratio 
as these zeolites are generally cheaper and more readily available than the zeolites 
disclosed in Olson. It is not that Olson suggests that a zeolite of less than 200 could 
not be prepared, but instead the awareness of the fact of the highly deleterious effects 
of using a zeolite with a S1O2/AI2O3 molar ratio of less than about 200 in the 
separations process. What has been discovered in the current invention is a non- 
obvious method for making a zeolite adsorbent with low Si02/Al203 molar ratios 
while still maintaining excellent adsorption/desorption properties (high component 
diflfusivity ratios) and utilizing this new adsorbent in a separations process as claimed. 
Again attention is drawn to the fact that Olson utilizes zeolites in his examples with 
Si02/Al 2 0 3 molar ratio of 3,300 and above to illustrate the process benefits of his 
invention due to the inherent problems experienced with these low Si02/A] 2 03 molar 
ratio zeolites. 

Therefore, one of ordinary skill in the art would be explicitly taught away 
by Olson from the use of a zeolite with a SiO^/A^Oa molar ratio greater than about 80 
and less than 1 80 a$ presently claimed for a separations process as presently claimed. 

It is can be seen from the present application that the problem of excessive 
polymerization has been observed at low SiO^/Al^O^ molar ratios (as shown in Figure 
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1 of the current application) and the problem has been solved in the presently claimed 
invention by modifying the 8-ring zeolite adsorbent by dealuminating the zeolite and 
ion-exchanging the zeolite with an alkali metal cation. The claimed separations 
process utilizing the resultant zeolitic adsorbent significantly minimizes the amount of 
product polymerization and significantly improves the recovery rate of propylene 
even at low SiCVAbCb molar ratios (see Figures 1, 2, 3 and 7 of the present 
application). 

Claim 1 as presently amended requires the use of a dealuminated, alkali 
metal cation containing zeolite for which it has been discovered that propylene 
recovery can be significantly increased while allowing the use of a low SiO 2 /Al 2 03 
molar ratio zeolite. The discovery of the use of ion-exchanged alkali metal cation 
containing dealuminated zeolite with a SiO^AljOa molar ratio greater than 80 and less 
than 1 80 to significantly improve the recovery of the adsorbed compound as 
discovered in the presently claimed invention is not taught nor suggested by Olson. 
As explained above, Olson does not teach a dealuminated zeolite and explicitly 
teaches away from the SlO^AkO^ molar ratios presently claimed. 

Therefore, the Examiner is respectfully requested to reconsider and 
withdraw the 35 U.S.C. 103 rejection of Claims 1, as well as Claims 2-3 and 7-9, 
which depend from Claim 1 as presently amended. 

SECOND REJECTTON UNDER 35 U.S.C. 103 

The Examiner has maintained his prior rejection of claims 4-6 under 35 U.S.C. 
103(a) as being unpatentable over Olson (6,488,741) as applied to Claim 1 above, and 
further in view of either Ebcrly etal. (3,591,488) or Wakitaetal. (6,579,347). 

Examiner's Position 

It is the Examiner's position that Olson discloses a process of selectively 
adsorbing propylene in a mixture of propyl ene/propane through the use of zeolites 
having structures of a maximum of 8-roember tetrahcdral rings controlling the 
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diffusion rate. Zeolites are those of the CHA (e.g., SSZ-1 3) and 1TE structures, but 
that Olson does not specifically disclose a step for dealuminating the zeolite by using 
steam, it is Examiner's position that both Eberly and Wakita teach a step of 
dealuminating a catalyst by steam and therefore it would have beenobvious to one of 
ordinary skill in the art to have modified the Olson process by dealuminating the 
zeolite by steam as taught by either Eberly or Wakita. 

Applicants Position 

It is applicants' position that one of skill in the art with the teachings of 
Olson and knowledge of the Eberly and Wakita patents would not be led to the 
present invention. In the arguments above, the limitations of prior Claim 4 have been 
presently incorporated into Claim 1 and Claim 4 has been canceled. Therefore, in the 
arguments belo w, Examiner's prior rejection of Claims 4-6 will be addressed in the 
context of presently amended Claims 1,5, and 6. 

Firstly, Olson does not teach the use of a separations process utilizing an 
8-membered ring metal cation containing zeolite adsorbent with a S1O2/AI2O3 molar 
ratio greater than 80 and less than 1 80 that maintains a diffusion rate for a first 
component at least 50 times greater than the diffusion rate for a second component as 
is presently claimed. Therefore, due to the problems inherent with the Olson zeolites 
at S1O2/AI2O3 molar ratios less than about 200, one would not be motivated to utilize a 
zeolite adsorbent with a Si02/Al 2 0j molar ratio greater than 80 and less than 180 as 
presently claimed regardless of the processes by which the final zeolite is derived. 

Secondly, as stated by the Examiner, Olson does not teach nor suggest the 
dealumination of a zeolite as presently claimed. It is applicants' position that Olson 
further in view of Eberly and Wakita docs not teach or suggest a dealumination step 
to obtain the zeolite as presently claimed with a S1O2/AI2O3 molar ratio greater than 
80 and less than 180, nor its use in an adsorption process. 

Addressing the teachings of Eberly, the dealumination process taught by 
Eberly starts with a zeolite with a S1O2/AI2O3 molar ratio greater than about 3-5 
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(Examples 1 through 6 of Eberly do not show a starting zeolite with a SiO^AbOj 
molar ratio of more than 6) and converts to this starting zeolite to one with a 
S1O2/AI2O3 molar ratio greater than about 5-10, preferably greater than about 20, and 
more preferably greater than about 50 (see Eberly, column 4, line 74 - column 5, line 
5). The highest S1O2/AI2O3 molar ratio achieved by Eberly was about 20 (see 
Example 5) and this was termed by Eberly as an " extremely high silica/alumina mole 
ratio of about 20 ". In the present invention, as can be seen from Examples 3 and 5, 
that the K-SSZ- 13 was successfully dealuminated from a starting SiCVA^Oj molar 
ratio of 20 to a final Si0 2 /Al 2 03 molar ratio of 160 while maintaining a /-eolite of 
sufficient stability for separations. Obtaining a S1Q2/AI2O3 molar ratio of 80 to 180 as 
presently claimed while obtaining a zeolite that has diffusion rate for a first 
component at least 50 times greater than the diffusion rate for a second component is 
simply not taught or suggested by Olson in view of Eberly. 

Addressing the teachings of Wakita, the Examiner points to the teaching in 
Example 6 of the Wakita patent for teaching dcalumination. Similar to Eberly, the 
starting point for the Wakita zeolite is an H-Y oolite with a Si0 2 /Al 2 O 3 molar ratio of 
5.5. There is no teaching by Wakita that Si02/Al 2 03 molar ratios of 80 to 180 as 
presently claimed could be obtained by dealumination. In fact, Wakita does not even 
state what the final S1O2/AI2O3 molar ratio is. One of ordinary skill in the art faced 
with the knowledge of Wakita and the teachings of Eberly would not be led to believe 
that the dcalumination process in Wakita could achieve much more than the 
dealumination process of Eberly (i\e., final Si0 2 /Al 2 03 molar ratio of about 20). Not 
only is this Si/Al molar ratio significantly lower than currently claimed, but the 
Examples in the current invention show that Si/Al ratios of about 20 simply do not 
work in the separation as claimed (see Example 3 and Figure 1 of the present 
application). 

Therefore, it is applicants position that 1) in view of the teachings of 
Olson, one of skill in the art would not be motivated to attempt utilizing a Si0 2 /Al 2 0 3 
molar ratio less than about 200 in the separations process as presently claimed 
regardless of the teachings of Eberly and Wakita, and additionally, 2) that even in 
view of Wakita and Eberly, one of skill in the art would not be led to believe that 
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obtaining a stable alkali metal containing zeolite with a SiCVAkCh molar ratios of 80 
to 1 80 with a diffusion rate for a first component at least 50 times greater than the 
diffusion rate For a second component could be obtained via dealumination by the 
process as currently claimed. 

Therefore, as expressed above, it is applicants' position that Claim 1 as 
presently amended with the limitations of prior Claim 4 in not obvious in light of 
Olson, Ebcrly, and WakUa. Claim 4 has been canceled and Claim 5 has been 
amended so that Claims 5 & 6 now depend from Claim 1. Therefore, the Examiner is 
respectfully requested to reconsider and withdraw the 35 U.S.C 103 rejection of 
present Claim 1 and all present dependent claims 2-3 and 5-9. 



THIRD REJECTION UNDER 35 U.S.C. 103 



The Examiner has rejected claims 1-3 and 7-9 under 35 U.S.C. 103(a) as 
being unpatentable over Ramachandran et al. (EP 0572239 Al) in view of Addiego 
(EP 0768111 Al). 

Examiner's Position 



it is the Examiner's position that Ramachandran discloses separating 
propylene from a mixture containing propane and propylene by using an adsorbent 
(e.g. 4A zeolite) having 8-membered tetrahedrai rings. The adsorbent comprises 
alkali metal cations (e.g., sodium). 

Ramachandran does not disclose a zeolite with silica to alumina molar 
ratio of greater than 50 but less than 200, does not disclose CHA or SSZ-13, and does 
not disclose that the cations are introduced by ion exchange at a pH greater than about 
7.5. 



It is Examiner's position that Addiego discloses an adsorbent with a 
Si02/Al 2 O3 ratio of from about 50 to 250 and that it would have been obvious to one 



PAGE 12/18 * RCVD AT 7/512007 2:05:24 PM [Eastern Daylight Time] « SVR:USPTO-EFXRF-6/4 * DNIS:2738300 ■ CSID:908 730 3649 ■ DURATION (mm-ss):03-02 



JUL-05-E007 14:06 FROM: EXXONMOBIL LAW DEPT 908 730 3649 



TO:USPTO 



P. 13'18 



U.S. Serial No.: 10/699,258 Page 11 of 16 

Reply to Office Action of: 03/06/2007 

Family Number/Atty. Docket No.! P2003JOS7 / JCW-0306 

of ordinary skill in the art to have modified the Ramachandran process using the 
SKVAhCb ratio disclosed in Addiego. 

The Examiner also states that it would have been obvious to have modi l ied 
the Ramachandran process with a zeolite such as SSZ-13 because 4A zeolite has 8- 
mcmbcr rings of tetrahedra. In addition, the Examiner is of the position that one of 
ordinary skill in the art would have modified the process of Ramachandran by 
introducing ion exchange as a pH greater than 7.5 because it is within the level of one 
of ordinary skill in the art to process the zeolite at the claimed pH. 

Applicant's Position 

It is applicants' position that the claims 1-3 and 7-9 as currently amended 
are not obvious in light of Ramachandran in view of Addiego. 

In applicants' prior argument, it was argued that Ramachandran does not 
disclose nor teach a kinetic adsorption process as presently claimed. In Examinees 
response, the Examiner is of the opinion that since the modified process of 
Ramachandran (by Addiego) would be essentially the same as the claimed process 
and it would be expected that some kinetic separation would occur. 

Applicants respectfully again disagree, as there is no teaching that the 
Ramachandran process as modified would cither result in a seolite that has a diffusion 
rate for a first component at least 50 times greater than the diffusion rate for a second 
component (i.e., a highly kinetic separation). Although "some" kinetic separation 
may occur, there simply is no teaching that such a highly kinetic separation (such as 
the 50: 1 ratio claimed) could be achieved. Addiego does not cure this deficiency as 
Addiego does not disclose or leach a kinetic process as currently claimed, 

Additionally, it is applicants 1 position that Addiego actually teaches away 
from the kinetic separation as currently claimed. It is critical to the current process 
that the desired component be quickly adsorbed as well as quickly desorbed . Figure 2 
of the current invention shows that the K-SSZ-1 3 with a SiCVAbCh molar ratio of 20 
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quickly adsorbs propylene, but does not quickly desorb the propylene as required (i.e., 
after desorbing to about 60 mg/g of propylene, the desorption is very slow). 
Therefore, since the overall desorption process is slow, the K-SSZ-13 with a 
SiCVAhCb molar ratio of 20 does not possess sufficient desorption characteristics for 
a rapid cycle kinetic based process. The current invention solves this problem and it 
can be seen in Figure 3 that the K-SSZ-1 3 of the present invention with a Si0 2 /AI 2 0 3 
molar ratio of 160 (i.e., within the claimed 80 to 180 molar ratio) has a very quick 
desorption down to about 20 mg/g of propylene and therefore is useful in a kinetic 
based separation process as claimed. 

In contrast to the present invention, Addiego does not teach a rapid 
desorption kinetic based process, but teaches away from such a process* As can be 
seen in Addiego, "ft] he workstrcam is passed through the modified adsorber [I.e. 
modified with an acid-modifying agent] ... to cause adsorption and retention of the 
hydrocarbons. The adsorbed hydrocarbons can then be desorbed at a higher 
temperature than would otherwise occur with an unmodified adsorber. '* (see Addiego, 
Abstract, comments and emphasis added). It is the goal of Addiego lo make the 
desorption of the adsorbed component slower and more difficult which is opposite of 
the objective of the current application. This contrary objective of Addiego invention 
is further exemplified in Addiego at page 2, line 57 - page 3, line 2 as well as page 5, 
lines 47-51 wherein it is clear that the objective of the Addiego alterations are to 
retard the desorption capabilities of the zeolite adsorbent. 

Therefore, one of skill in the art would not look to Addiego which teaches 
modifications for reducing the desorption characteristics of a zeolite to arrive at the 
kinetic based process of the present invention which depends on increasing the 
desorption characteristics of the zeolite to operate in the kinetic based separations 
process as desired. 

Secondly, Ramachandran utilizes a 4A zeolite in the process. The 
Si02/Al 2 0 3 molar ratio of a 4A is about 1.0. This i s ex tremely lower than the zeolite 
Si0 2 /Ah0 3 molar ratios of about 80 to about 180 as presently claimed. Nothing in 
Ramachandran suggests the use or benefits of higher SiCVA!^ molar ratios nor does 
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Ramachandran suggest dealuminating a zeolite to increase the SiO2/Al 2 03 molar ratio. 
It is applicants' position that that Addiego does not cure this deficiency as follows. 

As Examiner points out, Addiego discloses the use of a oolite with a 
SiCVAhOj molar ratio of about 50 to 250. However, it is applicants 1 position that this 
is not the SiCVAbOa molar ratio of the final zeolite utilized in the process of 
Addiego. Examiner is again reminded that the Olson patent taught away from 
utilizing zeolites with a S1O2/AI2O3 molar ratio tess than about 200 in the adsorption 
process. It is applicants' position that Addiego docs not teach utilizing zeolites with a 
SiCVAfcCb molar ratio of about 80 to about 1 80 as presently claimed cither. It is 
applicants' position that the Addiego reference also teaches awav from a process 
utilizing a zeolite with a Si0 2 /Al 2 03 molar ratio of about 80 to about 180 when the 
leaching of Addiego is properly viewed as a whole. 

It is clear from reading Addiego that zeolites with a Si02/Al 2 03 molar ratio 
of about 50 to 250 must be modified (not utilized) to be useful in a separations 
process. This is explained on page 3, lines 1 8-22 where it is stated that M [t]the method 
of the present invention is to improve a hydrocarbon adsorber by modifying the acid 
sites or acidity of the adsorber. This is done by contacting/the adsorber with an acid- 
modifying (or acid-site modifying) agent", It is later stated that that the zeolites well 
suited for the invention of Addiego arc "zeolites having a SiCVA^C^ molar ratio of 
the zeolite is about 50 to 250" (Addiego, page 3, lines 42-43). This can be better 
understood by reviewing claims 1 through 5 of Addiego which state that the 
molecular sieve (i.e., zeolite) must be "modified" by contact with the acid-modifying 
agent prior to their use in a separations process* The fulJ teaching of Addiego to one 
of skill in the art is contrary to the presently claimed invention and to the Examiner's 
use of the reference. 

It is applicants' position that Addiego as with Olson, teaches awav from 
the use of a Si02/Al203 molar ratio of about 80 to about 1 80. Addiego uses zeolites 
with a S1O2/AI2O3 molar ratio of about 50 to 250 as a starting point , and then modifies 
these zeolites so that they are useful in a separations process. As can be seen in 
Example 4 and Figure 1 of Addiego, the untreated zeolite does not adsorb/desorb 
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propylene. Only after it is treated with an acid-modifying agent (i.e., phosphoric 
acid), does the zeolite possess sufficient adsorption/desorption properties. If the 
zeolites with a SiO/AI^O? molar ratio of about 50 to 250 would be useful in a 
separations process, thcrc_would_bc_no,nccd for Addiego to modify them with an acid- 
modifying apent . Therefore, Addiego identities the same problem that Olson is faced 
with and does not solve, i.e., that zeolites with the SKVAI2O3 molar ratio of about 80 
to about 1 80 as presently claimed are not useful in a separations process and therefore 
the prior art either discourages their use (as in Olson) or requires their modification 
prior to use (as in Addiego). What has presently been discovered is that through 
proper preparation, as presently disclosed and claimed, that an alkali metal containing 
zeolite with a SiOi/AbOa molar ratio of about 80 to 1 80 can be utilized in a 
separations process and still maintain a high ratio of diffusivity (i.e., at least 50) 
between two components. This is not taught in the prior art and as explained above, 
and one of ordinary skill in the art with knowledge of the cited references would be 
dissuaded from attempting the separations process as presently claimed with a zeolite 
possessing the Si/Al molar ratios as presently claimed. 

Applicants are also of the position that the Examiner has provided no 
evidence in either of the two responses to support his argument that one of ordinary 
skill in the art would have modified the Ramachandran process by introducing ion 
exchange at a pH of greater than about 7.5. Applicants therefore respectfully request 
that the Examiner provide support for the rejection of this claim or pass this claim to 
allowance. 

Therefore, the Examiner is respectfully requested to reconsider and 
witlidrawthc 35 U.S.C. 103 rejection of claims 1-3 and 7-9. 

FOURTH REJECTION UNDER 35 U.S.C- 103 

The Examiner has rejected claims 4-6 under 35 U.S.C. 103(a) as being 
unpatentable over Ramachandran et al. (EP 0572239 Al) and in view of Addiego (EP 
07681 1 1 Al) as in Claim 1 above and further in view of cither Eberly et al, 
(3,591,488) or Wakita et ah (6,579,347). 
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Examiner's Position JUL 0 5 2007 

It is the Examiner's position that Ramachandran and Addiego do not 
specifically disclose a step for dealuminaling the zeolite by using steam. It is 
Examiner's position that both Eberly and Wakita teach a step of dealuminating a 
catalyst by steam and there fore it would have been obvious to one of ordinary skill in 
the art to have modified the combined processes of Ramachandran and Addiego by 
dealuminating Ihe zeolite by steam as taught by cither Eberly or Wakita, 

Applicant's Position 

As discussed in the "Third Rejection under 35 USC 1 03" above, Claim 1 
has been amended to include the limitations of Claim 4 and Claim 4 has been 
canceled. For the reasons set out above, it is applicants' position that Claim 1 as 
currently amended is not obvious in light of the prior art and therefore Claims 5 & 6 
as presently amended arc patentable as claims depending from Claim 1 . 

Therefore, the Examiner is respectfully requested to reconsider and 
withdraw the 35 U.S.C. 1 03 rejections of current claims 5-6. 

In view of the foregoing remarks and the current amendments of the 
claims as presented, applicants respectfully request that the Examiner reconsider and 
withdraw the present claim objections and rejections and pass claims 1-3 and 5-9 as 
presently presented to allowance* 

If the Examiner has any questions or requests information that would assist 
in progressing this application to allowance, the Examiner is encouraged to call 
applicants 1 attorney at phone number (908) 730-3210, 
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If necessary to effect a timely response, this paper should be considered as 
a petition for an Extension of Time sufficient to effect a timely response. Please 
charge any deficiency in fees or credit any overpayments to Deposit Account No, 05- 
1330. 




Bruce M. Bordelon 
Attorney for Applicants) 
Registration No. 59,789 
Telephone Number: (908)730-3210 
Facsimile Number: (908) 730-3649 



1 X | Pursuant to 37 CFR 1.34(a) 



ExxonMobil Research and Engineering Company 
P. O, Box 900 

Annandale, New Jersey 08801 -0900 

BMB:jmw 
7/5/07 
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